African swine fever (ASF) is a notifiable infectious disease, caused by the ASF virus (ASFV), which is a DNA virus belonging to the family Asfarviridae, genus Asfivirus.
made to eradicate it, ASF is still present on the Mediterranean island of Sardinia (Italy) and has been since 1978. ASF risk factors on the island have been analysed in previous studies; the role of free-ranging pigs in virus persistence has been suggested, but has not been fully elucidated. The most recent eradication plan provides more stringent measures to combat free-ranging pigs and any kind of illegality in the pig sector. From December 2017 to June 2018, a total of 29 depopulation actions were performed in 13 municipalities in central Sardinia, during which 2,281 freeranging pigs were culled and more than 50% of them were tested for ASFV and antibody presence (1,218 and 1,416, respectively) . A total of 651 pigs were seropositive, with a mean seroprevalence of 53.4% (CI 95% = 50.6-56.3), and 38 were ASFV positive (virus prevalence = 2.6%; CI 95% = 2.1-3.0). To the best of our knowledge, the present study is the first to provide a complete evaluation of this millennial system of pig farming and ASFV prevalence in free-ranging pigs. Furthermore, it has emphasised the necessity of combining the maintenance of an epidemiological surveillance program with continuous education of farmers and other people involved in pig husbandry, based on cultural and economic aspects.
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| INTRODUC TI ON
African swine fever (ASF) is one of the most important and complex viral infectious diseases affecting swine species (Dixon et al., 2005) and is notifiable to the World Organisation for Animal Health (OIE).
ASF has been endemic in Sardinia (Italy) for 40 years, probably due to the introduction of food wastes containing ASF contaminated meat from the Iberian Peninsula (Mannelli et al., 1997) . The first scientific papers on ASF in Sardinia in the early 1980s (Contini, Cossu, Rutili, & Firinu, 1982; Wilkinson, 1984) , described the most likely factors involved in disease spread. The presence of pigs kept at freerange in some mountainous areas of inner Sardinia, uncontrolled pig movements, and feeding of contaminated meat were identified as the most likely causes of ASF persistence in Sardinia (Cappai, Rolesu, Coccollone, Laddomada, & Loi, 2018; Jurado et al., 2017; Mur et al., 2014) . Swine husbandry has been practised in Sardinia since at least the sixth century BC (Albarella, Manconi, Rowley-Conwy, & Vigne, 2006) . It is still, at least to a large extent, oriented for individual family needs, while sheep farming, which also has a long history, has gradually become the first Sardinian economic source (RAS, 2004) .
The culture of breeding one or a few pigs is still a very common practice, in which the pig is fattened in a small backyard for several months before being slaughtered during a family festival, usually in early winter, or a few sows are retained to produce piglets that are slaughtered at the end of the feeding period. Furthermore, pigs can be kept in free-ranging conditions. Wilkinson (1984) estimated that two-thirds of the pigs in the affected area were kept under an extensive, traditional husbandry system in common land, while the other one-third were confined to restricted areas near houses and bred solely for domestic consumption. In the early 2000s, it was estimated (Pozio et al., 2006 ) that although keeping pigs at a free-range was forbidden by law because of the presence of ASF, thousands of pigs could still be found living in the wild in central Sardinia. In these territories, free-ranging pigs consume natural food, such as acorns, chestnuts, and hazelnuts. Therefore, the farming cost of these pigs, that are only occasionally gathered to be fed or slaughtered, is near zero. The link between ASF persistence and the presence of freeranging pigs in particular territories has been extensively studied by various authors (Feliziani et al., 2010; Jurado et al., 2017; Mannelli et al., 1997 Mannelli et al., , 1998 Mur et al., 2014) . The role of free-ranging pigs as the primary cause for the endemic persistence of ASF on the island has been suggested (Cappai et al., 2018) . Conversely, several studies have suggested that wild boars are not permanent virus reservoirs in Sardinia (Laddomada et al., 1994) . In Cappai et al. (2018) concluded that the presence of free-ranging pigs caused a sevenfold increase in the risk of ASF outbreaks in each municipality. Finally, Jurado et al. (2018) in their review and expert opinion consensus found that one of the most important preventive measures is the containment of pigs, as this prevents contact with pigs from other farms, feral pigs or wild boars/their products. However, none of these studies provide detailed information on the actual occurrence of ASF in the freeranging pigs, as they escaped the veterinary authorities and were not subjected to ASF testing. Specific measures have been implemented in the ASF eradication plan 2015-2018 that aim to quickly eradicate ASF outbreaks when they occur in registered holdings, eliminate free-ranging pigs, and incentivise good practices of swine breeding (PE-ASF15-18; Regional Decree Number 5/6, 6 February 2015). In this context, for the first time since the disease has been first detected in Sardinia, strong measures against illegal, free-ranging pigs have been devised. The present study is focused on the description of these measures, organisation required for the depopulation of free-ranging pigs, and ASF statuses of these pigs. The AHS and CFVA were also supported by the regional body for forest maintenance (Forestas), which handled gathering free-ranging pigs, properly disposing the carcasses, and the cleaning and disinfec- Several changes have been observed since the first occurrence of ASF in Sardinia in 1978. Since 1978, different regional plans that aimed to eradicate the disease have been implemented, which have focused on both pigs and wild boars. From the first eradication plan in 1982 (Regional Decree, no 6/82, PE-ASF82-87), many others were conducted, with highly variable results. Some of these plans were able to get close to the eradication of ASF (i.e., the eradication plan of 1994-1998), but none have solved the problem posed by the free-ranging pigs. Many studies have highlighted that disease persistence on the island is significantly associated with the socioeconomic, cultural and traditional practices, which are identified in free-ranging pigs, even though this way of keeping pigs is less common than that in the past decades (Firinu, Ruiu, Cossu, & Patta, 1988; Laddomada et al., 1994; Mannelli et al., 1997 Mannelli et al., , 1998 Feliziani et al., 2010; Mur et al., 2014; Jurado et al., 2017; Cappai et al., 2018) . A possible explanation for the difficulties associated with removing free-ranging pigs, is that this is part of the cultural identity of their "owners", and thus, they refuse to change their habits because this would mean losing their cultural identity (Cappai et al., 2018; Firinu et al., 1988; Mannelli et al., 1997) . However, it has become clear to experts, regional authorities and local authorities that these unregistered pigs, living in groups of tens or hundreds, play a very important role in the virus reservoir and may act as a virus-link between domestic pigs kept in backyards and wild boar populations, where ASF has been found consistently in the last 40 years (Cappai et al., 2018; Costard et al., 2009; EFSA, 2014; Jurado et al., 2017; Mur et al., 2017) . Free-ranging pigs share the same habitat as the wild boar, facilitating the spread of the ASF virus and hindering its control (Costard, Mur, The above depopulation actions against the free-ranging pigs are the first effective actions taken against them. The present study also shows that the level of virus prevalence and seroprevalence found in the culled pigs, is extremely high compared to the prevalence of ASFV found in wild boars and domestic pigs, during the last six years (Cappai et al., 2018) . The data presented here confirm the paramount role of free-ranging pigs as a main source of the ASF virus in Sardinia. The highest ASF seroprevalence was found in the Orgosolo Municipality, where a significant proportion of the overall population of free-ranging pigs used to live. These findings suggest that this area could be defined as the centre of the disease in Sardinia. The elimination of 1092 free-ranging pigs in Orgosolo and the subsequent reduction in the number and density of ASF positive free-ranging pigs are likely to have a very strong, positive impact on the eradication of ASF in Sardinia. This objective will probably be achieved, provided that the ongoing eradication measures are implemented continuously. However, it is necessary to underline that besides the maintenance of the present epidemiological surveillance program and focus on the three swine populations (domestic pigs, wild boars and free-ranging pigs), the confrontation of the cultural and economic aspects of this millennial system of pig farming requires continuous education of farmers and other people involved in pig husbandry. Furthermore, all measures must take cultural and economic aspects into consideration.
| MATERIAL S AND ME THODS
TA B L E 2 Information on the animals tested, including the municipality, number of samples tested for ASF antibody detection, number of samples positive to antibody presence from the ELISA and immunoblotting tests, the consequential seroprevalence, number of tested organs for ASFV, number of samples positive to ASFV presence using real-time PCR, and consequential virus prevalence 
